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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the cracks of an 
interlayer insulating film which occur at heat cycle, by 
constituting a conductor circuit of an electroless plated 
film and an electrolytic plated film, and providing a 
roughened layer at one part of the surface. 

SOLUTION: An inner-layer copper pattern 4, is made on 
a substrate consisting of glass epoxy resin, and an 
adhesive layer 2 is made on the inner- layer copper 
pattern 4. An opening for a via hole is made in the 
adhesive layer 2, and a catalyst nucleus is given to the 
surface, and then it is soaked in electroless copper plating 
bath so as to form an electroless plated copper film 12 all 
over the rough face. The electroless copper plated film 12 
is etched to form a conductor circuit consisting of an 
electroless plated film 12 and an electrolytic copper plated 
film 13. The substrate of the conductor circuit is soaked in 
the electroless plating liquid of pH=9 consisting of copper 
sulfate, nickel sulfate, citric acid, sodium hypophosphite, 
boric acid, and an interface activator so as to form a 
roughened layer 11. 
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tt r 5 i i: ® i -r 5 #S 7' y V b BBi^fe, 

Iff 3 1 m««=ia^», < t i>mm^^ts 
-mz.nitm^mifxfi^n^m 1 4fc« 2 fci5«co^ 

^fe o # ^> Sl**^ 1 ~ 4 <D V ^-f iT,yO» 1 :S(C|H«<D 20 

^«>ot(c<J:»j?^^^*i-5W*96icia«(D#Sy^y V 30 
[0 0 0 U 

So 

[0 0 0 21 

5p4-55555 •^^#tcH*$^^■rv^•5J; 5?i;&-ife(-i;!3 
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M-fb bfc fcvw KT ?'7^i^»«*s#b^^S„ 
[0 0 0 31 

[^?g*s^8tUi:5i:i-'5^1>*^bJi*5t>. rcoj; 
^' 9 5' 255^4 b r L * 5 t V ^ 5 *s *> o fc. 

[00041 ^m&.mtm^^±?&mm^m 

5. 

[0 0 0 51 

(1) :t^^m(o^myv>hm.mm\^. mmm^<omi^^ 
[00061 (2) ^?&m(n^myv y hwmm<oms^:^ 

>^7W- y XD^^fco t J: 9 J^fig r 1 
[000 71 

[^§g®^ig®?g^l *5iM©p^y >MBj|ft«-c«, ^ 




[0 0 0 81 ^cD^;S:> ^^m<0':rv y h^Bm^Xiv 
I C^?/7^^^«L. -55t:-125 t:<^t-hf-^ 

[0 0 101 :i<ox^^^^myv>hmmm\x 

[0 0 111 ^^io, ^mv6 ~2mmo^'<^m\z.\±, 20 

vy^{co\^^x<Dmm^^^<t£<. ^fcmMmi^<>^m 

-55t:'-'i25 'Cc^t- M^-f lOOOIilS 

'So 

[0 0 121 7^^5gic:j3VNr. mi^m^m^(Dmtm 
It. ^y^>^mm. mmvm. mmm. mimit^ 

[0 0 13] m\z.. ^o>mm\t. m-^^^y^;^-])^ 
Ajfm^i^^\^xi,mmMmmz.i^^fi:mtt^fj:<. ^ 

moo-gewtro. 1-5 wt%. 0, 5- 2 wt%"efo 6 i 

[0 0 14] *f>K^^^?i^J^-T*^^Cu-Ni-PiD 

z<Dmiicxtiits (cu, Ni, p) = (loa 0, 0 ) . 50 
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(90, 10, 0 ) . (90, 0, 10 ) xmi^n^^^m^^x 

[0 0 151 ^fc. mimm^cx^mtm^m^'r^m 
^\t. ^^mm-t hv^j>^. Tkmit^ hv^j^s y >m 

^j^f)^h^i:^mym<omm^mm\.x'^v::.hi>mip^ l 
[00161 J; 5 \.xm^^ih^mwm^mm(o 

[0 0 171 *^M(-:^3V^-C. ^#:[ilS&Sr«^-r^WiE 
0.1-5/zin. cfc*?0*b< 
0.5-3 Mm^-t-^:i^:05M^bV\ if 

^m^m^immm^:k^<^j:ox. ^^%m(Dm^{c 

[0 0 181 ^fc. »^*:liI^=£r«^S't^taiEm^i?>o# 
m\t. ^^SrS-aO/xm, j:t}*f^b<lil0-20Aim^ 

[0 0 19] :^mmxit. mi^mm(D{i^^^< thmmii^ 
M^mm&Mtmmmmmh<D^m^mz.im\^x 

[0 0 2 01 ^^mx\t. ±wMmmL^mf^'r^mn 
mmmm t x^xmnm^o^mmmn^m^^^ ^tt^ 

imK X o TKfc^ V b^jt- jt^it h fi: ^^mit<D 
mWi^mm^\z.^^^h>xfi:^h(ot^^mxh^, 

mj^x^^t^hxh^o 

[0 0 2 11 ±MmMm^o^mmmM\^^^^x. 
mittim^Mz.mumm'i^mmn^h\.x\±. a)¥:fe9e 

2 -10 m(Dmwm^mmm^ t ^misim^ 2 a 
m^y<Dm^mimm^ h <Dm,^m. ®^^m^i}^ 2 - 
10 M m<ommmmmi^<Dmm\z.w-^Wf^ib> 2 u mj^r 




1 m^i^m^'&x^i^mmL^. ®¥^3K@o. i~o. s 

[0 0 2 2] ^^m{^^^:^^^>^v>hmm^^m 

[0 0 2 3] $ e>{Ci£^.|?tc;Scr. ±|sgBillS4^cDfi^/^ 

10''^4, 1 X 10"' mol/ K 2. 2 X lO"^— 4. 1 X 10"^ m 
01/ 1. 0.20'-0.25mol/'l "Cfe^^^;$5S^bv\ ^ 

1 f^±lE>fk^ifel (CS P ;t T^f t;^J4^ j^^/P^J x. T 

m^t (m) -iilTc^S. flil^B^3|&l?-(c?&oT^^;/^ 
>- ^ L Tftft:® >lr J^^-r 6 fo 
[0 0 2 4] =iTSte(;i(^. /V;$5?^J5g 

[0 0 2 5] (2) m^. taiad) -^^iiufciB^a^*^ 

[0 0 2 6] (3) MIB(2) T?]^^bfc«S»i?)o^^^ 

[0 0 2 7] (4) m^. m\:,vtcmwsmmmm<ommK 

m) o r^-c. ±fB®^tbT{^. v^^m. mm. mm. 
h^\^^nmm'¥mmt^:b^<o^mm^^h^tK m^mmm 
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>m& (m^>^>m:^v ^j^^j:t*) ^m^^^^zt-^m 
[0 0 2 8] (5) m^. mmmmm^^mtvfcnmm 

^5M^Lv\ ::.<DXo^mmmtVX\^^<yi^^M.t^X 

[0 0 2 9] (6) m^. mMm^o^m^mMmmcm 

ai—S/zm, J: ?)S^b< 0.5—3 ;i m^-r^o o 
1/^/— /vy # ^ ^/ ^ >^ ^ y — /l^/ 5^ ^rn:^^^^"^ 

[0 0 3 0] (7) mz-. ^^^\^^J::^Y4^m^UKmm 
[0 0 3 1] (8) ^e>^-. i6o^ V'i:^><. b^^^Ufc 

[0 0 3 2] (9) m^. mw\B\'^<DmmzMim^m^ 

So znh<D^M(r>^%mitM7tmm\^. NaOH (lOg/ 
1) . Nam (40g/l) . NasP04 (6g/l) 
m (llft:«) . NaOH (lOg/1) . NaBH, (5g/l) 

-r^o :z.<D^^<Dmmm^o^mt\.x\t.^ ^^i- 
40g/i. mm^iy^/^ o.i'-e.o g/K ^=^>mio 

-'20g/K ^My ^^^mO-lOO g/K ^^^^^lO- 
40 g/K #aflH4W0. 01-10 g/ 1 ;^^b^J:5*^«a^o 

[00 3 3] (lo)^tc. -co^«±(c;iM«sgifeiii^^ 
br. tim^26o#fflS«^J«Sr?^^-rs (^i3# 

fig) o 

(ID^fct-. (3)'-(8) coXS>S:^«9 5gLT$t(c_h^ 
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(0 0 3 4] a2)mc. :z^l.xmhi^lrcmmMU(om 

[0 0 3 51 (i3)ft(c. mmmpm^bmmvtcmm''< 
[0 0 3 6] (i4)w-. t^\umum^hmm\.tLmm^^ 

[0 0 3 71 

immm] 

(mmmi) 

(1) ff^O.emm (0:^fy;^n^73<^v'«fj|t^fcf^BT (tf;?^ 

umthtc mi mm) o rco«gia^^<ofl^f@8Sr^t 

[HlfS 4 J; tK;?^ /u—T^—zP 9 tf >^ :x y — /v f M 

[0 0 3 8] (2) itfis(i) (D^m^m^fc&m^7i<^m^ 
U ^iSL/c^. -^TCo^^mttJliiJIIbTyr/hniv^f- 

^«-c*ai@UT. pdfi*«^#-^b. rcoMl^Srffitt^t: 
Lfc^. fiS^8 g/1 . eSK'^^?^^/!^ 0.6g/l , 

^31g/l . #E^'I4^J O.lg/K pH^B^^^tj:^ 

Mmmyb^^m\^x}^^^^mv. mmwm¥&4(Dmm 



[0 0 3 9] (3) DMDG zi^/v^-;^ 

^^lom&n. :i^-^/v;^/vy;^>' (pes) soa 

^^hy^ (r^^'p^v^^^/v) ^ryv^T^wh {m 
mmit\.x(D^i^:/y:r,^> mmt^m> sa* 

5.5jum(Dt<DSr35Kfias. W^^.^ 0.5m 
mcDt><0=l'5llfiSi5Srjl^Lfc:^. NMP (//P-^/vy 

-»#^-e*^ffiI2Pa • st^lia^L. m^^X3:^u--;VX 

umvx^%^mmmm mmmmmm) ^#fc. 

[0 0 4 0] (4) MIS (3) t»#fc^^tt^*^J^*^^. 

20 304)^M(OK^^m\ J¥*60ju mOg^«^Jji 2 ^W^X. 
(5) M!B(4) 'e^^^j;i2%?]^^LfcS*^cDi^BlC. 

[0 0 4 1] (6) ®3fcLfc^«^DMTG (hy:3i^w 

{crSOOOmJ/cm'-e^^L. lOO^-Cl^K. 15 
30 Ot:-T?5B#Mf--riDia^^i-6r 

(^MTtJ^^/vJI^^IBMp 6) ^^-T^i? 
^50^xm£D^^^J^2Sr?gjEifeLfc (ig6#flg) e 

[0 0 4 21 (7) t9IB{5)(6)-T?/WT7j^-/vmfflMP 

^»«#Jii<^*SSr«fcL. ^(O^. *?P^^^ (v-y^l^ 

(8) tfiiE(7) ximit^m {mtm^5nm) ^n^tc 
[0 0 4 3] (9) )^y.T(omf^<ommMmi^otm^{cm 

EDTA 150 g/1 

50 mmm 20 g/i 
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HCHO 30 ""1/* 

NaOH 40 g/1 

a' -lft°yi?/W 80 mg/ 1 

PEG 01 

70'C(DlSJaA-C30:9- 



^««LT. lOOmJ/cm^ "eS*. 0. 8 %mm-)- hV!; 

fc (I119#K) o 
[0 0 4 51 (ll)oV^■T?. KJlT©#fe#-C«)»4@*'^t?: 



[0 0 4 41 (lowiao) r-ji0^bfc»m«?^«>^#)^* « ° 

«tS^ 80 g/l _ 

1 ml/1 



[0 0 4 61 (12)fcotWi^^b3?r5%KOHT??*Jil 

;S;5»^18;iin<Oi|[ft:[HlK (/^^T^-/V?r^tp) 5 §r 
J^^Ufc (milM o 
[0 0 4 71 (13)"#f*:|HlB& 5 4r?^fiKbfcS«Sr. 

8g/K ^i^^gl^?'^/^o.6g/K ^'n.v^sg/ 

1 >'K^by'J'^29g/K 'J^'?^31g/K 

Wtt^J 0.1g/ld^5>'5:6pH=9<^«l««?«)'=^ 

fig) „ rcofc^. j^^Lfcm^bMllSrEPMA (S^tX 

m^mmm) -em\^tct^^. cu-- 98moi%. m •• i. 

5mol%. P : 0.5iiiol%©^^ttSr7pLfco 
[0 0 4 81 (14) (4)~(12)®xeSr*S!'95Si-rt(ci 

(|g!13~17#fig) o 

[0 0 4 91 (15)-*. DMDG(-^fi¥^*fc60m»% 

^„ (^^44000) ^ 46.67g. 

^■ti:fc80fi*%<^ If ;^ 7 ^ / _/VAS^xH=3ri^«rSg 
(tt^kV^/V-K. ailf=.-M001) 15.0g, ^S.^^/- 

)vm\m mm^^%^ jgf„^ : 2E4mz-cn) i.e g. it 

i«fp«:R604 ) 3 g. 1^ C < #«T^ y /l'^^ ^ 
- (^^tt'fb^M. ffifo* -DPEeA ) 1.5g. 5)-«Sc3SlW 
m\ (i^i//:/=ttia^ iffi«"p« : S-65) 0.71g^?S'g- 

7 ^ y V (M«^b W ^ 2 g . )fei«^^J t b-co 5 t 
(gg^^k^M) SrO.2 g*Px.-C, ite«5r25'C 
■C 2 OPa • s (cISHLfcy/vy-^^:^^ bmsfei^Sr^ 
fc ^iiS. !te«i9J^tt> BMJte«W- DVL-B 



^) -e 60rpm(D»^(*c-^-No.4. 6rpm (OW-a-ti^i 
— No.3J^<J;ofc„ 
[0 0 5 01 (16)ttIiE(14)-e»f>tvfcSB^S«l-. ^^1- 
20 ^-wv?;^ b«afiK'^^20MmCDJ?$-e^*l-^-o_*V> 
t?. 70'C-e20:5>W. 70^-e30^>M<^l£*ft*!!=S^tTofc 
W> 7;!- ^-^;^^'7^/^i^=S^«fiU 1000mj/cm= ®* 

\m^^'mm.\.it.o ^e>»-. 80t:T?ii^ 

H 100"CT?ll^ra. 120^t?lI*H. 150'C^3^H 

OOftm) y/v^-Vi?;^bS (i?^20Mm) SrJ^fi^b 

To 0 5 11 (17)^fc(^, y/V^-l^i^^ h^SrJ^^bfc 
SjRSr. te-fb^ -y ^^1-30 g / K y ^z^-^^" b 'J 
30 lOg/K i;^l^mf)-y^)^J^^^&/^'f^^^^^^'^^-' 
5(0»m»-5"r/Vfeo#*^«-20^^««l-T:. wpa5 

^<D&K^, i^T v-fb^* y 2 g / U »bT 

::^>^J=>75g/K ^^n^-m-^-by^^SOg/K JJc^y 
Vgg^hy ^.AlOg/l A>e>^i:5»««?^*-^^^'^93 
■C05^^-e23#K««l'-C. ^-^^/WfeotJlit^JS^ 
0 03(iin<D:&»o#Ji^?^^l^^-o 
[0 0 5 21 (18)^UT, yyV^-V'v;'^bJi<^MR^ 
IC. «A/fc-^-^ h SrWJS'J 200r t? y 7 o --fS r 

y^y >- MHlltS4riS^L.^-o 

[00 5 31 (S^ffi^J 2 ) »<4i|alBS«ffi'^ffi^b?::^ V ^ 

[0 0 5 41 (*Jte^J3) 
A. 4s®^«>o#fflg^*^M^<^B^K 

50 Si 5)-^S2500) <D25%T^yMk!^^80wt%<DjS«-^ 



